In a previous paper, (l), data have been given on the intensity and spectral distribution of solar radiation at New Orleans from the beginning of 1928 through the first half of 1932, including measurements of total radiation (direct and diffuse, sun and sky) on a horizontal lane for report (2) extended these data to cover 1933.
The present paper summarizes the data for the 10-year period 1931 through 1940. The work was aided b grants Tulane University.
The methods and procedures b which the values were this period except that in September 1939 the Richard recording millivoltmeter used in conjunction with the Eppley pyrheliometer for the continuous measurement of total radiation on a horizontal plane was replaced by a Leeds and Northrup recording potentiometer. For the most part, measurements of solar radiation at normal incidence and its spectral distribution-ultra-violet, luminous and infra-red-were made at 10 a. m., 12 in. and 2 p. m. on days when the sun was unobscured by clouds or haze. Measurements were also made at the same times of the spectral distribution of the total radiation, direct and diffuse, and of the diffuse sky radiation only, as received on a horizontal surface. Spectrograms to show the short-wave-length limit of the spectrum were also taken at these times. The determinations for 1931 were made from a tower about 40 feet above sea level built on the roof of a small building adjacent to the lakorato ; from a better location on the roof of the laborato building about 100 feet above sea level. This b u z i n g is situated on the college campus about 4 miles from the business center, at latitude 29'56' N., longitude 90'7'19", and in an atmosphere reasonably clear of smoke and dust. 
SOLAR RADIATION INTENSITIES AT NORMAL INCIDENCE
The averages intensities for the 10-year period are given in table 1. The values were calculated from a t least 1 monthly determination for each of the 10 years, except for July and August when no measurements were made in 1934, 1935, 1936, 1938, and 1939. It is evident from these data that a t 10 a. m. and 2 p. m. the solar radiation intensity a t normal incidence throu hout the year is close meter per minute, while a t noon the value is usually definitely above this level. This highest value recorded during the 10-year period was 1.501 gr. cal. per sq. cm. per minute a t noon on March 7, 1931. to or slightly exceeds a gram-caorie K per square centi-
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TOTAL RADIATION O N A HORIZONTAL P L A N E '
The values given in figure 1 . This graph also shows the variation in the average daily total radiation for the different years of the 10-year period. Analysis of these values shows that in general they reflect the gradual change in solar altitude during the year as modified by variations in the clearness of the sky. This is particularly manifest in the maximum value for June 1936 during which month the percentage of sunshine (86 percent) was the highest obtained throughout the entire period of 10 years; the average cloudiness (in tenths of clouded sky) 3.5 was the lowest value obtained for the period with the exception of October 1940 when it was 3.1.
The close correlation between the percentage of sunshine (average ercent of possible sunshine hours as obtained from $eather Bureau records), average cloudiness, and total radiation are shown in fi ure 2. The curve clouds covered 0.3 or less o P the sky. Of particular interest is the drop in the amount of sunshine and in total radiation during July and August which, as shown in figure 1, is often quite marked. This finding was discussed in a previous paper (2) and was shown to be characteristic of localities situated at about latitude 30' N. as compared with more northern cities. It is chiefly due to the extreme distortion of the distribution of rainfall, in the form of thundershowers caused by convectional overturning, which is characteristic of these months, these showers usually occurring during the middle of the day and being preceded and followed by a period of several hours of cumulus cloud formation. 
SPECTRAL DISTRIBUTION OF ENERGY
The average percentage distribution of ultra-violet, luminous and infra-red energy in direct sunlight at normal incidence is given in table 4. The absolute values vary, of course, with the total radiation, but the percentage of each part relative to the total is quite consistent. With approximately similar total energy content the red and short infra-red energy (620 mp to 1 . 4~) tends to be higher during winter and early spring than in summer and fall; the decrease parallels the increase in water vapor pressure, which is about two and a half times as high in July as it is in January. The longer infra-red (>1.4p) and the luminous (400-620 mp) components are relatively constant, showing only slight changes throughout the year.
The similarity of the average vdues for the ultra-violet are of interest in view of the known variability of this component with atmospheric conditions as well as with the altitude of the sun. Except for the months of January and February, this component comprises from 2.5 to 3 percent of the total energy during the hours from 10 a. m. to 2 p. m. and even during these 2 months occasional high values are obtained. In fact the highest value recorded during the 10-year period was on January 18, 1933, when the ultra-violet component (<400 m p ) was 0.1049 gr.-cal. per sq. cm. per minute or 9 percent of the total energy. 
TOTAL ENERQY AND SPECTRAL DISTRIBUTION OF SKY
RADIATION
The average total energy and spectral distribution of the diffuse radiation from the hemispherical dome of the sky, determined by shielding the Eppley pyrheliometer from the direct sun, are shown intable 6. Throughout the year between the hours of 10 a. m. and 2 p. m. the sky contributes approximately 10 percent of the total (sun and sky) radiation. The presence of clouds in the vicinity of the sun, but not obscuring it, considerably increases the total contributed by the sky. Thus the highest value during the 10-year period, 0.2496 gr.-cal. per sq. cm. per minute, was recorded on April 22, 1932, at 10 a. m. when the sun was surrounded, but not obscured, by cumulus clouds. This represented 26 percent of the total radiation at this time.
The total energy, in general, rises with increase in solar altitude; the increase is distributed chiefly in the ultraviolet and luminous regions, each of which tends to show higher percentage values in winter than in summer. The high ultra-violet content of sk radiation is due to the atmosphere. Since, in a perfectly dry, dust-free atmosphere, the scattering is inversely proportional to the fourth power of the wave length, the ultra-violet is relativel comparison of the mean annual intensities (table 7) shows that between the hours of 10 a. m. and 2 p. m. approximately 40 percent of the total ultra-violet radiation found in sunshine and sk radiation is furnished by the sky.
violet in sky radiation relative to that in sunshine, the fact that it is the diffuse solar r a J iation scattered by the much more increased than the 0th::
There is condderab s e variation in the amount of ultralatter intensity usually being much greater. I t is of interest, however, that during August the ultra-violet intensity in radiation from the sky equals or exceeds that of sunshine even at noon. This is probably due, in large measure, to the extreme cloudiness which usually occurs at this time of the year.
ANTIRACHITIC RADIATION
Considerable interest has centered about the short ultra-violet region (wave lengths shorter than 313 rnp) of the spectrum because of its eflectiveness in preventin as reflecting, more than any other part of the spectrum, the local atmospheric conditions at the tieme of measurement. The lo-year averages for the different months are given in table 8. They indicate that except for November and the winter months there is usually the equivalent of about 500 microgr.-cal. per sq. cm. per minute in solar radiation as measured at normal incidence between the hours of 10 a. m. and 2 p. ni. Even in the winter months, however, values were obtained, particularly at noon, which equaled or exceeded those found at other times of the year. The highest value was obtained on May 6, 1940, at noon, when the antirachitic radiation amounted to 1,890 microgr. cal. per sq. cm. per minute (0.00189 gr.-cal.) or 4.1 percent of the total ultraviolet component and 0.14 percent of the total radiation.
In table 9 the monthly averages for the total (sun and sky) antirachitic energy as measured on a horizontal surface are compared with slmilar averages for sky antirachitic radiation only. There is a general t,endency for the amounts in sunshine to increase with solar altitude, and curing rickets. Its variability has been emphasize % Measurement of the short wave-length limit of the solar spectrum with a Zeiss quartz spectrograph shows that it seldom extends to 300 mp even at noon on very clear dnys. Analysis of the spectrograms taken during the 10-year eriod shows only one spectro ram with a wave-length f b i t shorter than 300 mp. T%is was photographed on July 2, 1937, at noon and showed a short wave-length limit of 298 mp. In general, the limit is about 304 mp. during the spring, summer and fall months and above 306 mp during the winter. It should be emphasized, however, that these are general trends and that even in June, July, and August there are many days when the spectrum does not extend below 308 or 310 mp. and, likewise, there 
